a8273U82i; j 



ON 



OS 



PATENT SPECIFICATION 

'(21) Application No. 27029/74 (22) FUed 18 Jun. 1974 

(23) Complete Specification filed 17 Jun. 1975 

(44) Complete Specification published 26 Jul. 1978 

(51) INTCL* F16B 2/06// 

w A61F5/01 

(52) Index at acceptance 

F2H 11A6D1 11A6F 11AX 15 17U 



(11) 



1 519 139 




(54) IMPROVEMENTS IN OR RELATING TO 
SECURING ELONGATE MEMBERS TO 
STRUCTURES, MORE ESPECIALLY IN 
SURGICAL PROCEDURES 



10 



20 



25 



30 



35 



40 



45 



(71) We, HENRY VERNON 
CROCK and UUBOMIR PERICIC. both 
Australian citizens, and both of Alcaston 
House, Suite 11, 5th Floor, 2 Collins Street, 
Melbourne 3000, Australia, do hereby 
declare the invention for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the follow- 
ing statement:- 

This invention relates to securing devices 
and structures. Such devices and structures 
have application in correcting certain forms 

(of physical deformity and in other surgical 
techniques. The devices and structures may 
have other applications, for example in 
building construction and associated fields. 
For the correction of certain forms of 
deformity of the spine, it has been proposed 
to employ screws which have heads adapted 
to be crimped to a cable. The screws are 
screwed into selected vertebrae and one end 
of the cable is secured by crimping to the 
first of the screws. The cable is then ten- 
sioned by a requisite amount and then 
crimped to the screw immediately adjacent 
the first screw and this process is repeated 
until the cable has been crimped to all the 
screws. Such a technique is not entirely satis- 
factory. Once a screw has been crimped to 
the cable the connection cannot be released 
and the cable re-adjusted. This means that, 
if the deformity has been over-corrected at 
the time of crimping a particular screw, 
re-adjustment to full correction as opposed 
to over-correction is no longer possible. 

The present invention provides a device 
for securing an elongated ember to a struc- 
ture, the device comprising a component 
having a stem which is screw-threaded for 
insertion into the structure and carries, at 
one end, a clamping assembly for releasably 
securing the elongated member to the com- 
ponent, the component and the clamping 
assembly each having a surface with a 



groove to receive the elongated member. 

Where the device is to be used for the 
correction of physical deformities and in 
surgica techniques, the stem of the compo- 
nent is screw-threaded in such manner that 
it can be screwed into bone structure. The 
form of the component and the screw- 
thread will be determined by the charac- 
teristics of the bone structure. Thus, for cor- 
tical bone, a self-tapping type shallow 
screw-thread of relatively small pitch is used 
to provide a reliable connection to the bone 
structure with minimal risk of damage to the 
> latter. On the other hand, cancellous bone 
jrfequires a screw of much larger diameter 
B|vkh^ a deep thread of a relatively coarse 

v In one embodiment of the invention, the 
clamping assembly is recessed, and the 
groove in the clamping assembly is formed 
on the inner face of the recess. The compo- 
nent has a boss which is accommodated in 
the recess in the clamping assembly, and the 
groove in the component is formed on an 
end face of the boss. 
Preferably, the clamping assembly com- 

f>nses a first member in which the groove is 
ormed, and a clamping member by which 
the first member is releasably clamped on 
the component. 

The screw-threaded stem may be integral 
with the boss or the latter may be separate 
and secured to the stem once the latter has 
been located in a required position. The 
screw-threaded stem may be formed with 
'flats' to enable it to be screwed into position 
with socket or other form of spanner. 

The elongated member may be a rod, or a 
cable which may be a single or multi-strand 
construction. 

^Bv way of example only, an embodiment 
of the invention suitable for use in surgical 
techniques will now be described in greater 
deatil with reference to the accompanying 
drawings of which:- 
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Figure 1 is a perspective view of the com- 
ponents of the embodiment, 

Figure 2 is a perspective view of the com- 
ponents in assembled form, . lltiC#rQt 
Figures 3A, 3B and 3C are views illustrat- 
ing the use of the embodiment, 

Figure 4 is a view from above ot a 
compression-distraction tool, 

Figure 5 is a side view of a part of the tool 
shown in Figure 4, and 

Figure 6 is an end view of another part oi 
the tool shown in Figure 4. 

The embodiment shown in Figure 1 is 
suitable for use with cancellous bone and 
comprises a component 1 having a screw- 
threaded stem indicated at 2, the thread 
being deep and of relatively course pitch. 
Integral with the stem of the component 1 is 
a helagonal head 3. The head 3 has a central 
cylindrical boss 4 across the end face of 
which are two channels 5 each having a cross 
section in a plane transverse to its lengh 
that is approximately semi-circular, ine 
channels 5 are parallel to one another and 
lie along chords of the circular face of the 
boss 4 The boss 4 has a central screw- 
threaded extension 6. 

A first member 7 of a damping assembly 
in the form of a hexagonal nut « hollowed- 
out to fit over the boss 4 and the internal 
face has two channels 8 positioned and con- 
toured to cooperate with the channels ; 5. 
Opposed side edges of the member 7 have 
onfices 9 which allow access to the channels 

5 *To secure the member 7 in oosition there 
is a clamping member in the form of a Iock- 
nut 10 that an be screwed over the exten- 

Si To 6 provide greater stability in cancellous 
bones; there is provided a square washer U 
from two of whose sides extend down- 
turned, short prongs 12. . , 
The boss 4 and member 7 are designed to 
45 grip between them two rods parts only of 
which are shown in Figure 1 at 13 and 14 
lengths of the roc& will be determined 
by the particular application. 
y in its surgical application, the components 
50 iust described are made of a material com- 
oatible with living tissue and bone, for 
Sample surgical Vade stainless steel or 

^""components 

for the correction of suitable forms of 
human spinal deformities and Figures 3A 
3B and 3C show the mode of use. 

Components 1 with attached washers U 
arelcrewed into selected vertebrae - shown 
at 15and 16 - until the washers have seated 
on the surface of the bone with the prongs 
12 engaged therein. A surgical grade driver 
with I hollow end adapted to engage the 
heads 3 is used to screw the components 1 
65 into the bones and to align the grooves 5 on 
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the bosses 4. Rods are then passed through 
the orifices 9 on a series of members 7 which 
are then placed over the extensions 6 on the 
respective components 1 so that the rods are 
located in the passages formed by the 
cooperating channels in the bosses and the , 
clamping members. Lock nuts 10 are then 
screwed on to the extensions 6 to hold the 
members 7 against the bosses but the nuts ; 
are not tightened except for the lock nut of ' J 
the component 1 at one end of the series ot 
components 1. That component may be the 
uppermost of the two shown in Figures 3A ; 

an Us 3 ing a special calliper shortly to be 80 i 
described, the distance between the two 
adjacent components 1 shown in Figures 3A 
and 3B is adjusted and then the lock nut of 
the lower component 1 is tightened. This 
process is repeated to adjust the distance » 
between adjacent components until a 
desired degree of correction of the spinal 
deformity has been achieved. . 

If, at any stage, ut appears that there is a 
risk of over-correcting the deformity, the ™ j 
lock nuts of a selected component or com- 
ponents can be slackened to an extent , 
sufficient to release the clamping of the rods 
and the contour of the spine adjusted as 
reouired after which the lock nuts are re- » 

tlS Correction of the deformity may require ! 
an increase or a decrease in the distance 
between adjacent components and the ca^- 
liperis designed to effect controlled move- iw 
ment of adjacent vertebrae in both direc- 

U °It S wiU be understood that where tension is 
to be applied it may be possible to use cables ^ 
instead of rods. . 

The components and the ^bles or rods 
can thus be in the manner described above 
to correct the spinal conditions known as 
scoliosis and kyphosis. . 110 

However, the apparatus can also be used 
in other surgical techniques. 

For example, the apparatus can be used in 
the ueatment of broken limb bones es- 
pecially multiple breakage of the Jower hmb 
bones to maintain the length of the limb and m 
?o reduce the risk of the limb developing 
angularity. Components of the form 
Sbed above can readUy be inserted into 
the appropriate bones to receive one or 
more rods. Hie technique reduces the u» 
degree of trauma to which the patent is sub- 
iected I and it minimises further tissue dam- 
Ige ano^interference with ««£«>|^ 
compared with conventional bone fixation ^ 
metnods, for example bone J**"*. 

The components and cables or rods can 
also be usedin a variety of other surged 
SduiiSues. For example, it may be used to 
draw together parts of the sternum durmg 
dos^e& 
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sternum for operations on the thoracic con- 
tents. 

It may also find application in the treat- 
ment of fractures especially in osteoporotic 
bones and following certain dislocations for 
example diastasis of the pubic symphysics. 

Non-surgical ..applications of devices 
embodying the invention occur in building 
construction where the devices may be sec- 
ured to parts of the structure of the building 
and used to carry rods or cables which in 
turn may support partitions. If rods are 
used, the partition may have semi-circular 
end surfaces contoured to fit snugly against a 
rod. Alternatively, the rod may be passed 
through a channel in the partition and be 
located at each end in a securing device. The 
rods may be either horizontal or vertical. 

Alternatively, two adjacent rods may be 
used to support partitions which carry small 
projections that are engaged between the 
two rods. The projections are formed to 
facilitate insertion between the rods and to 
resist withdrawal therefrom. 

The two-rod structure may also be used to 
support articles for example paintings, 
photographs or similur flat items on a wall. 
The location of the article can readily be 
changed merely by' sliding them along the 
rods. Once- the latter have been correctly 
positioned, each article can be suspended 
from, secured to or otherwise mounted upon 
the rods. The structure has advantage in pic- 
ture galleries where the positions of pictures 
or photographs on display may be changed 
from time to time. 

The embodiment described above em- 
ploys hexagonal heads, clamping members 
and lock nuts. That is not essentia] and those 
articles could be square. Equally, the 
washers may have prongs at each corner 
instead of prongs on opposite sides as 
described above. 

Conveniently, adjustment of the separa- 
tion between adjacent components es- 
pecially in surgical procedures may be 
effected using the calliper shown in Figures 
4, 5 and 6 of the drawings. 

The calliper comprises two similar levers 
17, 18 each of which has extensions 19, 20 
at one end which provide a mounting for a 
nut 21 with a screw-threaded bore 22. The 
nut is pivotally mounted between the exten- 
sions 19, 20 by means of short stub axles 
which extend from opposite faces of the nut. 

About midway between its ends, each 
lever has an enlarged portion 23 apertured 
to receive a second nut 24 similar to the nut 
21 and also pivotally mounted between 
opposite walls of -the aperture. 

At its other end, each lever has a fixed 
jaw-like extension 25 lying in a plane nor- 
mal to that containing the length of the 
lever. Each extension 25 has an opening 26 
whose function will be described later. 



The levers are coupled together by two 
adjustors 27 and 28 each comprising 
threaded rods extending form a central 
adjusting member which may take the form 
of short arms 29 as shown or a knurled 
wheel. The rods have sections 30, 31 with 
threads of opposite hands. 

Thus, the relative positions of the levers 
17, 18 can be adjusted by rotating one or 
both of the adjustors. For example, rotation 
of the adjustor 27 only will cause the levers 
to pivot about the nuts 23 and the ends of 
the levers carryin the extensions 25 will 
move closer together or further apart 
depending upon the direction of rotation of 
the adjustor 27. .Similarly, rotation of the 
adjustor 28 only will cause the levers to 
pivot about the nuts 21. Synchronised rota- 
tion of both adjustors will cause parallel 
movement of the levers 17, 18 apart or 
together. 

To use the callipers, adjuktors 27 and .8 
are rotated to allow the openings 26 on the 
extensions 25 to engage the heads 3 of adja- 
cent components 1 after which one or other 
of the adjustors 27, 28 is rotated to impart a 
desired separation ho the adjacent compo- 
nents. 

It will be understood that it is not essential 
that both extensions 25 will be formed with 
openings 26 as described above. One of the 
extensions may have simply a finger which 
can be brought into engagement with one 
side or the other of one of the heads of a 
component 1 depending upon whether that 
component and .an adjacent component are 
to be moved together or further apart. The 
formation of one of the extensions in the 
manner described above facilitates location 
of the calliper and a more positive engage- 
ment with one of the two components. 

In addition, it is not essential that the rods 
have two screw-threaded sections. Each rod 
may have a single threaded section only, 
being rotatably mounted at one end in the 
nut on one lever with the section in screw 
threaded engagement with the nut on the 
other lever 

The levers or knurled wheels used to 
rotate the adjustors can, if desired, be 
located at one end of a screw-threaded sec- 
tion or at the end of the one screw-threaded 
section if only one section is used. 

WHAT WE CLAIM IS:- 

1. A device for securing an elongated 
member to a structure, the device compris- 
ing a component having a stem which is 
screw-threaded for insertion into the struc- 
ture and carries at one end, a clamping 
assembly for releasably securing the elon- 
gated member to the component, the com- 
ponent and the clamping assembly each hav- 
ing a surface with a groove to receive the 
elongated member. 

2. A device as claimed in claim 1, in 
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which thx damping assembly is recessed, 
and the groove inthe clamping assembly is 
formed on the inner face of the recess. 

3. A device as claimed in claim 2, in 
5 which the clamping assembly has side walls 

apertured to permit entry of an elongated 
member into the groove on the inner face of 
the recess. , 

4. A device as claimed in claim 2 or 
10 claim 3, in which the component has a boss 

which is accommodated in the recess in the 
clamping assembly, and the groove in the 
component is formed on an end face of the 

boss. t _ 

15 5. A device as claimed in any one of the 
preceding claims, in which the claming 
assembly comprises a first member in which 
the groove is formed, and a clamping 
member by which the first member is releas- 
20 ably clamped on the component. 

6. A device as claimed in claim 5 when 
appendant to claim 4, in which the boss has 



a screw-threaded extension and the clamp- 
ing member comprises a lock nut screwed on 
to the extension to clamp the first member 25 
against the boss. 

7. A device as claimed in any one of the 
preceding claims, in which the component 
also carries a washer having at least one 
spiked projection on its edge, the projection 30 
extending at right angles to the surface of 

the washer for engagement in the said struc- 
ture, 

8. A device for securing an elongated 
member to a structure, the device being sub- 35 
stantially as described herein with reference 

to and as shown in Figures 1 and 2 of the 
accompanying drawings. 

ABEL & IMRAY 40 
Northumberland House, 
303-306 High Holborn, 
LONDON WC1V 7LH 
Agents for the Applicants 
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